The attachment of isogenic fimbriated and nonfimbriated Haemophilus influenzae type b variants to human cells was studied by using a radioactive assay and an indirect immunofluorescent assay. As described previously, fimbriated H. influenzae variants adhered to a greater extent than nonfimbriated variants to human buccal epithelial cells (2.1 and 0.29 bacteria per cell, respectively, as determined by the radioactive assay (P < 0.05]; 7.6 and 1.6 bacteria per cell, respectively, as determined by the immunofluorescent assay (P < 0.01]). As the concentration of fimbriated bacteria was increased, so were the numbers of adherent bacteria; in contrast, increasing the bacterial concentration had a much smaller effect on adherence of nonfimbriated H. influenzae type b. The distribution of bacteria on the buccal cells also differed. Whereas 37% of the buccal cells failed to bind nonfimbriated H. influenzae type b, failure to bind was observed for only 4% of the buccal cells exposed to fimbriated H. influenzae. In contrast, adherence to human foreskin fibroblasts was low regardless of the presence of fimbriae. On the other hand, fimbriated H. influenzae type b adhered less well than nonfimbriated variants to HEp-2 cells (1.6 and 3.8 bacteria per cell, respectively, as determined by the radioactive assay [P < 0.05]; 1.3 and 4.8 bacteria per cell, respectively, as determined by the immunofluorescent assay [P < 0.02]). Whereas adherence to HEp-2 cells increased considerably as the concentration of nonfimbriated bacteria was increased, there was only a small enhancement of adherence with an increase in the concentration of fimbriated H. influenzae type b. Furthermore, only 16% of the HEp-2 cells failed to bind nonfimbriated H. influenzae type b, whereas 50% failed to bind fimbriated H. influenzae type b. These data indicate that H. influenzae type b may contain two adhesins. One is associated with fimbriae and enables adherence to buccal cells, whereas the other is nonfimbrial and is associated with adherence to HEp-2 cells. It is not known whether either of these adhesins plays a role in pathogenesis.
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Fimbriae (pili) are hairlike surface extensions which can be expressed by several gram-negative bacteria (2) . Although fimbriae are not always associated with pathogenesis, evidence from several laboratories indicates that the fimbriae of many bacteria function as adherence factors and thereby enable bacterial colonization of mucosal surfaces (2 (8) . Strain C47 (type b) was isolated from the cerebrospinal fluid of an 8-monthold infant. Strain C54 (also type b) was isolated from the nasopharynx of this infant upon recurrence of systemic disease 6 weeks later. Strain C54 is unusual in that it expresses fimbriae constitutively (however, see below). Except for the presence of a 23,000-dalton protein in strain C54, the outer membrane protein compositions of strains C47 and C54 are identical, as determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (7). Strain 173 (untypeable) was isolated from a culture of upper respiratory tract epithelial cells (obtained by the nasal wash method) from an otherwise healthy 9-month-old child admitted for stridor.
Bacteria were grown in brain heart infusion broth or on brain heart infusion agar (Difco Laboratories, Detroit, Mich.)
supplemented with nicotinamide adenine dinucleotide and hemin (8) .
Isolation of isogenic cultures of fimbriated and nonfimbriated variants. Pure isogenic cultures of fimbriated and nonfimbriated strain C47 were obtained by the nitrocellulose hemadsorption technique (3). Briefly, bacteria were suspended in brain heart infusion broth after overnight growth on solid media and then plated to allow for growth of individual colonies. After overnight incubation, the colonies were partially transferred to a piece of nitrocellulose, which was then incubated in a suspension of human erythrocytes. Colonies containing fimbriated cells appeared as red dots on the nitrocellulose. A fimbriated colony and a nonfimbriated colony were then selected, cultured on solid medium, and used in experiments after overnight growth. Fimbriation was maintained for at least six passages on solid medium. These cultures were relatively pure; e.g., about 0.1% of the cells in a culture of nonfimbriated strain C47 were fimbriated (3). Strain C54 is constitutively fimbriated and was used without selection. Isogenic nonfimbriated strain C54 was obtained from the blood of infant rats infected intranasally with fimbriated strain C54 (Pichichero et al., Pediatr. Res. 17:279A, 1983). In most of the experiments described below the presence or absence of fimbriae was corroborated by electron microscopy of negatively stained bacteria, as described previously (3) . Also, extensive studies of strains C47 and C54 have shown that the proportion of fimbriated bacteria as determined by the nitrocellulose hemadsorption method correlates closely with the proportion as determined by electron microscopy (3). An electron micrograph of fimbriated strain C54 showing peritrichous fimbriae has been published previously (11) .
It should be noted that in early experiments, prior to the development of the selection methods described above, cultures of strains C47 and C54 were used as examples of nonfimbriated and fimbriated forms, respectively. Although probably not isogenic, these strains appear to be closely related.
Tissue culture target cells. Buffalo green monkey cells (obtained from Marilyn A. Menegus), HEp-2 cells, and human foreskin fibroblasts were maintained and grown on Autopow minimal essential medium containing 2% fetal calf serum. Madin-Darby canine kidney cells were maintained on minimal essential medium supplemented with (per 500 ml) 5 ml of 10% gelatin, 0.15 ml of trypsin (Worthington Diagnostics, Freehold, N.J.), 50,000 U of penicillin, 1 [6-3H] glucose, as described previously (11) . Usually, the level of incorporation was 0.01 cpm/bacterium. Adherence to BEC was measured as described previously (11) (Table 1) , in which fimbriated variants of strains C47 and C54 adhered to greater extents than their nonfimbriated counterparts (P < 0.01).
The immunofluorescent assay enabled us to obtain additional data about the nature of adherence of H. influenzae type b. The distribution of bacteria on the individual BEC is shown in Fig. 1A (Table 3 ). This result was obtained with both assays (P < 0.05 with the radioactive assay; P < 0.02 with the immunofluorescent assay). Of interest is the finding that strain S173, a nonfimbriated suggest that H. influenzae has at least two adhesins for human cells, one of which is associated with fimbriae. It should be emphasized, however, that these conclusions are based on data obtained under only one set of conditions of temperature, pH, etc. The failure of fimbriated variants of H. influenzae type b to adhere to HEp-2 cells indicates either that these variants fail to express an adhesin present on isogenic nonfimbriated cells or that the fimbriae occlude access of this other H. influenzae type b adhesin to HEp-2 cells. Since nonfimbrial forms of both unencapsulated (strain S173) and type b encapsulated H. influenzae adhere to HEp-2 cells, this other adhesin must be accessible even in the presence of capsule. Although only one set of experiments was performed with strain S173, the data did show that this strain adhered better than nonfimbriated encapsulated H. influenzae type b, suggesting that capsule may partially block accessibility to this other adhesin.
If H. influenzae type b possesses two adhesins, it will be interesting to determine whether these adhesins function in pathogenesis and at which stage. The first step in acquisition of H. influenzae type b disease is considered to be adherence to and colonization of the nasopharyngeal epithelium (1, 9 
